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(54) HEAT SINK FOR ELECTRONIC DEVICE 

(57)Abstract 

PURPOSE: To obtain the heat sink excellent in heat dissipating characteristic at low cost by a method wherein an 
artificial synthetic lb type diamond crystal having nitrogen content at 5W100ppm is used as the material of the heat 
sink for a device, and is processed so that the cystal area having the maximum area becomes a plane (110). 
CONSTITUTION: In manufacturing the titled heat sink the diamond cystal having nitrogen content at 5W100ppm is 
used. At this time, an unprocessed crystal grown surface is left on at least one surface, and the crystal surface at 
the part having the maximum area of the processed crystal surface is made as the plane (110). In such a manner, 
the heat sink excellent in heat dissipating characteristic is obtained at low cost by the use of a diamond having a 
high thermal conductivity and easy to be processed. v 



1/1 <<— V 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner s decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



USPS EXPRESS MAIL 
ED 636 8 51 893 US 
MAR 1 7 2006 



http://www1 9Jpdl.ncipi.gojp/PA1 /result/detail/main/wAAANKay9CDA36001 2747P1 ... 05/1 0/07 



@Int. CI. 4 
H 01 L 23/36 
C 30 B 29/04 
^COIB 31/06 



© B*B«Httr CJP) © ft ft til m & m 

© ^ §1 4$ 1*F ^ fg CA) BS60— 12747 

WMK-f- /frtSS#^- ©2rBB 0g?n6O^(i985) l ^23B 



6616— 5 F 
7417— 4G 
7344— 4 G 



&m<n$t 1 



8 H) 



©3$ IS E5a-rl20475 

R BS58C1983) 7fllB 

«Wr«Wfc lTBltlfft 



©56 9! ■* £*fltiF 

flj flEEdtifc 5TI 15#* 
©ft S A #S± -ifwg 



9i fin 6 

2. ttttm&comm 

s* 

(1) ^TJt5a»?lJlA»\ W-100PPmT*«Ib^ 
3c cd fffii EB a? (1) JJ* ffi2 US © ^ * ho^**?*/*-!* 

5r-f^*>K«ias3jco(fM<, ft * jr e 9 £ © 

£ C * , ^ *8 © r -f + * > K St S © « Id 14 , 
ttltlfl/TPS, ^ W ^ * 3fc S *>' & v> # » £ 

9 it ** #h » < * © m « s s r fs m 9- 7 jRflicj: & 
2 4Vo-6 w /o»Bia:ji!(fct^ cort^^f 



^5Kffi*>\1PPMJmT©* r '* * * > K 38 SO U , na 

* -if 7 ( S 3fc IB *i SHt ^^tO« IaM ^i&f 

5 o ) £ & L»t V * „ CO BaM^C^-f > 

ik^^l. * * wmi* is - + - , 

* - K , * 4 * * VLH&XTVO.* * * b " - * 
X ttl * '< 4 * V tiL&m * * h is > 9 t U T * 111 t" 

6 ft T I* « . itt«f. C9«^rr»!Bf©56i^li:^L,<, 
^ t t ^ !• t - h -> > * © 32 6 & k T 

f*So * % no > t © ^ ^ ? hPi^^nif /m 
^icjBi"»*^-f + *>Kfe - h is > * ic m f 4 t 

H «E * t£ tti" t IHJ E 

jffi ffl ffi 4> * < * g«>T«lit*a, r -f * 
&flfe©Kfil®fl:, & (7 r /< -f * © m ** 5E * $ 



-207- 



t^*„ c.(oa&inx**Q«)Tj3fu^o — © k: ^o. 

* > Jm X f * » £ ic tt » ^^^ftJiicr-fi** 
^Kt&^^s-tffr^-^h^ofe'o^, ft a 3? 0 
nfBfK&flJ b, c 0 PJ jS * ® $c $ -ti- , *0Jt 
IC, ^-f > K^fPl/aTT, Df«ti^^^ 

# *E 15 ft *>* b < * 0 (1 0 0) ffi* (111)®, 
(1 1 0) 35IC *M* * # ft ft & * * - .1 ic^To 



& 1 





& K ffi 




(1 0 0) 


1 2mg/h r 


53 & 4 Om/'sec 


(1 1 0) 


6 5mg/h r 


Tat IS 7 5 0gw 


(111) 


1 ~2mg/h r 


ir«)5jc 15000 



8E) #*Efitt, iZn icl *5 s-fttft) 

€£-^t,(i 10) ob *mmr nurja < u*i s « 

Sot <1 1 1 ) B5 f -4 _t ; ■ 6.H ft 

*> ») fiij ^» T L, i t-» . r 4 + . * > k . ft A, e mti 



UHM 60-12747 f2) 

i-» (SB £ Cr * „ c 0 & . ^-f^^^KJSEoifii 

* ie u < n k -r « «r a „ y-r**>K*Aix 

•tUT^Hl^O & «= T * * . ^ *5 JGf £ © £ < tt, 
1 10^Jt 0^5 1 2 HQ * 5 p it (111) tfij Jr 

»>tt*8ii«{*T'i8fi&$nTi->*a*, a* t ifij o jk 

©S*>B!!WUT^iUA^<, Si 0/ to 13 T 0 

flu , lllilJ: 0/ii?Ti>5a*"*» ir i!)©^^ l ( | 
& &f & L/ Cc it ft 'j: £ 0 * O ft 2hi X ft & . 

flj] X ft £ < S5flB^ t - h > * £ -r> T U £ ^ „ 
0 0 *r K t - h *>>^f^li2±CD|a3JdS 

y * + * > r&m*m^z&. & 0 => - x * > r 
* * © it m £ >i. it n w >i f, a ^ 0 * cd rss 0 tfc to a* 

+ * > K 0 & 35 i* , €5«>TJSf<IMfcUT*5*>, |fc & 
^ Uf: ftT it T li , r £ 0 ?fc £ti l£ *>* ® 



&m * . Jtf\ -f * > ^ U f -1 ^/Ty^r 

7s tM *> * t> \± m & 13 1£ X- 3 - <r * > >r u s t - h 

t l/TJU^T^i, C 0 Jfi , Ti.Cr^ 
^ ft- *»'St. ^Ot>Kt, a - f -f > ^ K 

©rwic ^> a is « sb is «i fo e, nr , v — k «si « 
ffisuf:i^> = - * h > & mm* z c t & 

Hi Z • 

* St W It J: (3 ^ iiil ifi © ft BU HI IC *r U , AX 

ic * * > k©;e ©&ei*iK**5?c;£ ufi»^ 

- h i^>^ lcflIt>^n«AX^zac^-f. + 

3= >c ffitfit ^ m ic ffl o6tL«« &&& & £ 

t- ft* £ n * a* t c T tt , ig 1 H»c^t J: ^ ct-ft 



^- T , 1 0-150PPM$TSl!it$*/: o 

iff * $5 m -r 5 © « ^ %o , 35 1 g r|t © ^ t , ^ 
-f + *>KM^ate®0iaiB3*^^ett im® 

CC ^ fz , /iE fi ai 0 P5 5i tfe ^ t) iil < ft *> o fr. 
ft o T 2jc |£ jjq -c t± , ffi 2 SlC^fjai< , jr 4 + * 
> K SB £j cPi !Sf K O T It , j» G ^ 0 ja ^ Mo 0 « H4 
jS&KRfi 5r fife £ . ^ORj5©0*5«SA.4 c i 

u>b$ < KHz. r * mzmmomTz** mnw 

4JtiH!^^icj:*», f ^ tt > 1130 as" 1 

«3HKfiK«at, ^^^>3Rffl008^*?r?-r. 



-208- 



-To - v >r * i& ft * m t> T ^ 2 ** , <tb © & 

Of K T t> eg- cd W * n/r 0 * © IS # 1 

0PPM-150PPM©?: 7 »*^^t* IbS2 © ^ 
^ t t > K © S ** tlTZ 0 CtH9<DST4+*'s 

&i b txtz c *©*£&, 1 0TPM-100PPM 

© Rs en t- li s ie «i k *Mi if - 2? t a ^ iis ^ ^ 

t*»\ 150PPMlttt* lllfi«IKB« ffi^tt 
*?nHlitc £©££*>£> f ? 5KI*M0-10 
OrPM©«l5|ffl^K*«AX^/iJ5^-f * * > K *» h 
ft l& $ titz * - h *>> * V Z.m V . '< 

7 7 * © 1 ^ S? n f: x ^ ? h o - * * ^ /< .f 
Jflfc-i'fi'*TftJS£fc;55$|*»*. tfc ^ 4 * 

* > i * t* «: g? # *>• — m ea t& u is -t? * o db 
© + * > Kiicnfcj: * re & -5$f n n t <^ * ) 
— ^ ^ * * * > p t? *± 3 & a* # i£ © is s an »t 

ho-iq m tin T«iSirrlIll/Ti^. 
C.ntt|£&©/jJcgS5gi©^K:&-3< fe. © t *> * „ 
?c 85 ^ <f i-^^K^OJR^IffttlUfcSJRfi^ * y 
> © Hi 31 m ^ l, * «ft(s3»ffi*^u<isT*-a-* 



1fBgH360-12747f 3) 
A* , * ?E (JfJ © l b E & * <i \ * > K T li £3 JJ? BJ 

i§UT^5 fctt^iciff© {5Ttt'>^o JH-riSEI© 

ISlBjra LTli, ^ #5 I5Hj ( a a © * -f :/) J: h . ^ 

-f + « > K b - h s/ > » * ft X T ft'lS >' O Jt 9 

ft ^ *>' ft t: „ 

® on » ja < n a> r „ mm \Ti\ c j: < m # m # 

© -f + iCl tt , ilii ifii *>* p < An x « a* £ < ini ;i: n.v inj 

* IB 00 T ** , Afi ffii W a « A X # liSc * * * * > 

a au © ici {4 mr hi ic .-pi juo m xmm m * &\ a * c 

t t4«miHTft« . Ji£ fi 1/ IK flS © mt % * cd 

* i f >J ffl U M © a *> * 35 7 H «c /T? T o ^ -f f 



. C<D*l<C*f »^%ft<tlttt, fiSf «E X 

tz t W - © m <i *» *S ffi Uu j&> <9 *v ^ o * , ^ 
*f 3R § ^ A T l> 5 ® ^ IC li , Ti , Cr« © -f * > ^ 
U- - ^ > . ^/^^^y>^©|^>Tit^r/f3ff 

^©^r-fifcia^fP5/r»cc©3t>>. 3 — ? a > tr m 
© SfilS a* X * « u u ^ fijc r -f . + * > k »c 

w iy] © * 

XiE <D* iyj © lUJ < , f 
0 0 P P M © A X J5K r > * > I' lb tSU * ill l> tl , 
a ^ V < ( 55 8K n a t ^ U /< 5 * © ^ <r 
t^JSEiSj®©-^^^ F d - ^ ^ f 7 R] t - h •> 
> * *J ttj n 5 o X, 5c «5 Ha© J: *) AX^" 

*» t *ft,5?i an© — fis*^-©* *imx^c u -c . t - k 



q/Ht J: ♦) (ft & tfi 3|C- 4 • -t S3 © J: 9 * #J m ft * « 
36 Sfeift 1 

'»2H-C«?tJ: ^ ttfiUEfittit J: A — A ifii 
* * 0. 4c t © & t& r 4 -y*^'Kfrfl'-9f:. 
HI t: iSfiK ti & v - f iV^,^, ^Jffiaiffifi-, 1 
4 5 OX, m ti Ut , 5. 6CP o" l3c lid ** % 4 8 fltf IHI T- 
ft o tz o ^ » # 8» T 88 £ L ^ ? # ^ ^ ffit* , 
4 8PPMT*of:, £Cr>m&*m^X. u - - 
*C , 0. 6»/SCtC^7-f^^*C*y Sbf; 0 C©x 
x«or-(t*>KO N'flu % 0F # 0. 5 1© /T/ 
*KU(100)iB4«, 08 ifii (C fx 2 J: ^ ic U T , ^ - 
f-T1aaXliwlC* ? hl/fc, $C»»C*y 
fc^-f-V© — (DJ*, 4 5 > ©^ffiTiSiIR») J feU,ift 

i|i iff «c u - -/ - * I& «• if n m t- * h * n u -5 tz 

ffi . 35 1& iraffil t - K £x > ^ ic IK ») if it « ^ t fil 

-3 o 



4. Baa cd from* tarn. ■ 

tt*«fi, 4i±£E2j*g<*\ 5 ttflDftffl t - 4r - , 
6l*fl:£Ktt, 7 « Mo??CDFg<g *g<r o » 3 B li. 
^ ^ 23 CE * «5 «t& . q&Hx&Sc * tilcIIH !> . 

h^t. SB 4 g] ut ^ y # auf t fiE-fiSffi 
oK^Sr^To ( ffi «i ) »£ *T * 

6 0 Ut » -fiW^AI^lS^^ + * > K^ieSO 



!tB<g60-12747 (4) 




* I H * 2 ® 




5 /0 ?0 JO 5d /d* SOO 'ooo 3ooc 



^210- 



?*BS0J6O-12747 (5) 




/SO 



20 - 



J iS 

% 

'O 

It* 



•5. 



£0 40 60 80 /OO 



/20 /TO 



$5 0 



-211- 



(100) 



(111) 



(110) 



(111) 



(100) 




' 8-6 gH#.) 



% 6 EJ 



(100) 



(100) 



?JfflB3 60-12747 (6) 




(100) 



g 7 



* « « I f ^ iff* ) 

0BfQ5 8*F 1 

#8*/? sir » 

HBW 5 8 8T- ©[ ft I 2 6' 4 7 5 * 

•8." ^8iE*r^# 

ft flr ^BfcTfcJfcBttS* 5 TB 1 5#ifc 

4. ft Jffi A 

ft ffi *B£ifrjfc7Ee:&M l TB ! 

ft k t£ * X 5fc«c 5C & *t 
CUtSS ABt46i-i03i) 
ft ife(788l)^ai± J: ft fl| 



6. ^jEO^^ 

W m « *f' . H ffij o (ifj £ fitt *ju o fin 
fifc^;tfe«r7r, L » ffi 2 fej « *: & ijjj K * * & Jj r & j 



frail ib 



-212— 



^ b m je » 



»sww re *a * » 



B/iftJ 5 8H: t^WKl JR 1 2 0 4 7 5 ^ 

3. riOin«r^5* 



« P*f2l3) 



«r- ill Hfl A 



<• (t Q! A 
& /Tf 



(TOtt *K 4GI-IQ3 



^SH3B0-12747 (7) 

7. en iE © *t 81 

e . m je © s 

° — ^ x f *< -* x ju t - hj'x^tjjitf-eoagia 

ttJ tlTEt *. 

( z ) <fc «F ffl Gi IE * JW fli © jffi 9 If ill T . 
(J) Hi ( SI 5 G9 ) *#}J5©a9ffTiE*-<&o 

(<) jyjHDcsi2.Hmt7ifa rn*. as <s m j * 
rn^iaiejuj t ir iE s . 

iEt 5. 

* 1 



iS 


m n & 




(100) 


l2«/hr 


J3iS 40a/ s e c 

wib 7sog« 

*4 *»3fc *3000 


(110) 


6Sa«/hr 


(III) 





(6) 



& SI 5 E © 28 J 7?r g © l* *u flB * * j * r *u 



IE * * j t ST IE i- 3 . 

(7) ra#ai6Har4*fnj© r io^isoppm j« 
r m K £ «■ at «r s- isoppM j trriE*-*-. 

rct.-CWSbjfc. J £ JT IE * * . 

(a) rafirgi7Hgi2ff@A>b3ff0o. noppM- 
isoppmj * rs- jsoppm j & it IE * . 
(10) [fi] $ In] H 91 6 r i o ppm - loop pm j * 

rs-iooppMj t ?r iE r s . 
(n) ran;srf7Haj8i?0 r m— jooppmj * 

r 5~ I 00 PPM J i ffir 5 . 

(i2) ffittmeHiJieirao&KiTJEfcfliA*-*. 

X&iifclbffl^-f t t v H t ffi v> i C i C J: ») , 
0 *; ffii IK *T */HJXBn«(ii0)flnc:«»fcffl-w 
c £ a* t 6 * . c<oa?dJtt*liwE©©aiO(iio) 
JBiiJMO-tir^nij-r*?), c©ffij©jfcixfi*^<L 

fcxu* h o - ^ f X J|] k - I- 5/ X > tt , 



ffija>fc*r*-5¥flufiIitt(lio)aux**. j 
(13) R tiF 2B 9 H 2H 1 1 ft g r io r I00PPM J S: 

r s - mo ppm j i «r j£ ^ s • . 



213 



ItffiSi 60-12 747 (8) 

?5 flr Sfl Jfc © (Si GB 
r(i) Sff-fSHa&a*- 5 ~ ^ ° 0 PPM t * * lb 

(z) s^^■^"^fi3Bi5* 1, » s ' , ' ,00 ppM *c *> * i b ss 

> ^ o B ffi • 

i u ^ hoi^rx^^<-< * m * - h y ^ o » a 
tt • 



20 



/5 



f 

* 



Ib (95^ 



IbC/50 PP w) Ibi28 PP *0 



5 ~ 



20 



AO 



IM SppnO 



60 



ao 



/oo 



/20 



140 



^5 E 



-214- 



